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ART-UNIT: 2822 

PRIMARY-EXAMINER: Picardat; Kevin M. 
ABSTRACT: 

A first plurality of metal bumps is formed on a 
semiconductor wafer 

containing a plurality of chips, each of the first 
plurality of bumps being in 

electrical contact with a contact pad on one of the 
chips. An encapsulant 

layer is deposited over the first plurality of 
metal bumps and then polished to 

expose a top surface on each of the metal bumps. A 
second plurality of metal 

bumps is formed on the exposed top surfaces of the 
first plurality of plurality 

of bumps, respectively. The wafer is then sawed to 
separate the individual 

chips, yielding semiconductor packages which have 
the same lateral dimensions 

as the chips. Alternatively, to facilitate the 
encapsulation process, the 

wafer can be sawed into rectangular, multi-chip 
segments before the encapsulant 

layer is deposited. After the encapsulant layer 
has been applied and polished 

and the second plurality of conductive bumps have 
been formed, the segments are 

then separated into individual chips. The first 
plurality of metal bumps can 

be deposited directly on the contact pads, with or 
without an underbump 

metalization layer, or on metal conductive traces 
over one or more dielectric 
layers . 
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7 Claims, 29 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 9 
CLAIMS : 
I claim: 

1. A method of manufacturing semiconductor chip 
packages comprising: 

providing a semiconductor wafer containing a 
plurality of chips; 

forming a first dielectric layer over a surface of 
the wafer; 

forming a first plurality of holes in the 
dielectric layer, the holes 

corresponding with the locations of contact pads on 
the surface of the wafer; 

depositing a first conductive layer on a surface of 
the first dielectric layer; 

patterning the first conductive layer to form 
traces, each of the traces 

extending from one of the first plurality of holes; 

depositing a second dielectric layer over the first 
dielectric layer and the 
first conductive layer; 

forming a second plurality of holes in the second 
dielectric layer, each of the 

second plurality of holes corresponding with the 
location of at least one of 
the traces; 



10/11/2002, EAST Version: 1.03.0002 



depositing a second conductive layer over the 
second dielectric layer, the 

second conductive layer extending into the second 
plurality of holes; 

removing a portion of the second conductive layer, 
leaving the second 

conductive layer in the second plurality of holes; 

forming a first plurality of conductive bumps in 
the second plurality of holes; 

depositing an encapsulant layer covering the first 

plurality of conductive 

bumps; 

removing a portion of the encapsulant layer so as 
to expose a portion of the 

bumps in the first plurality of bumps; and 

forming a second plurality of bumps on the exposed 
portions of the first 
plurality of bumps. 

2. The method of claim 1 comprising separating the 
chips by sawing the wafer, 

the first and second dielectric layer and the 

encapsulant layer, thereby 

producing semiconductor chip packages. 

3. The method of claim 1 wherein removing a 
portion of the encapsulant layer 
comprises polishing the encapsulant layer. 

4. A method of manufacturing semiconductor chip 
packages comprising : 

providing a semiconductor wafer containing a 
plurality of chips; 
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forming a first dielectric layer over a surface of 
the wafer; 

forming a first plurality of holes in the 
dielectric layer^ the holes 

corresponding with the locations of contact pads on 
the surface of the wafer; 

depositing a first conductive layer on a surface of 
the first dielectric layer; 

patterning the first conductive layer to form 
traces^ each of the traces 

extending from one of the first plurality of holes; 

depositing a second dielectric layer over the first 
dielectric layer; 

forming a second plurality of holes in the second 
conductive layer, each of the 

second plurality of holes corresponding with the 
location of at least one of 
the traces; 

depositing a second conductive layer over the 
second dielectric layer, the 

second conductive layer extending into the second 
plurality of holes; 

removing a portion of the second conductive layer, 
leaving the second 

conductive layer in the second plurality of holes; 

forming a first plurality of conductive bumps in 
the second plurality of holes; 

sawing the wafer into segments, at least one of the 
segments containing a 
plurality of chips; 

depositing an encapsulant layer covering the first 
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plurality of conductive 

bumps in said at least one segment; 

removing a portion of the encapsulant layer so as 
to expose a portion of the 

bumps in the first plurality of bumps; and 

forming a second plurality of bumps on the exposed 
portions of the first 
plurality of bumps. 

5. The method of claim 4 comprising separating the 
chips by sawing the 

segment^ thereby producing semiconductor chip 
packages . 

6. A method of manufacturing semiconductor chip 
packages comprising : 

providing a semiconductor wafer containing a 

plurality of chips, each of the 

chips having a plurality of contact pads; 

depositing a dielectric layer over the wafer; 

forming a plurality of holes in the dielectric 
layer, each of the holes 

corresponding with the location of at least one of 
the contact pads; 

depositing a conductive layer over the dielectric 
layer, the conductive layer 
extending into the holes; 

removing a portion of the conductive layer, leaving 
the second conductive layer 
in the holes; 

forming a first plurality of conductive bumps in 
the plurality of holes; 
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depositing an encapsulant layer covering the first 

plurality of conductive 

bumps; 

removing a portion of the encapsulant layer so as 
to expose a portion of the 

bumps in the first plurality of bumps; and 

forming a second plurality of bumps on the exposed 
portions of the first 
plurality of bumps. 

7. A method of manufacturing semiconductor chip 
packages comprising : 

providing a semiconductor wafer containing a 

plurality of chips, each of the 

chips having a plurality of contact pads; 

forming a first plurality of conductive bumps in 
electrical contact with the 
contact pads, respectively; 

depositing an encapsulant layer covering the first 

plurality of conductive 

bumps; 

removing a portion of the encapsulant layer so as 
to expose a portion of the 

bumps in the first plurality of bumps; and 

forming a second plurality of bumps on the exposed 
portions of the first 
plurality of bumps. 
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